Uterine anomalies result from the failure of complete fusion of the Müllerian ducts during embryogenesis. A unicornuate uterus with a rudimentary horn is the rarest anomaly and results from the failure of one of the Müllerian ducts to develop completely and an incomplete fusion with the contralateral side. Diagnosis and surgical management of a 5-week ectopic pregnancy in a non-communicating rudimentary horn in an 18-year-old nulliparous woman in whom this congenital uterine anomaly was previously unknown are described.
Introduction
Uterine anomalies result from the failure of complete fusion of the Müllerian ducts during embryogenesis. A unicornuate uterus with a rudimentary horn is the rarest anomaly and results from the failure of one of the Müllerian ducts to develop completely and an incomplete fusion with the contralateral side. The prevalence of unicornuate uterus is estimated to be 1 in 4020 in the general population [1] . In 84% of those with the condition a rudimentary contralateral horn is present and in the majority of cases it is non-communicating [2] [3] [4] . The anomaly is commonly associated with adverse pregnancy outcomes and the main concern is rupture of the horn containing an ectopic pregnancy, leading to lifethreatening haemoperitoneum [2] [3] [4] .
For this reason, it is important to detect unicornuate uterus with a rudimentary horn either before pregnancy or during early obstetric ultrasound screening. Early surgical management of such an ectopic pregnancy is essential.
We present a case of 5-week ectopic pregnancy in a rudimentary horn in a patient in whom this congenital uterine anomaly was previously undiagnosed.
Case report
An 18-year-old nulliparous woman was referred at five weeks of pregnancy because of scant vaginal bleeding and lower abdominal pain. No previous gynecological evaluation had been undertaken as there was no history of dysmenorrhea or abnormal menstrual bleeding.
Clinical examination showed that the uterus was deviated to the left side of the pelvis and a contiguous 30-mm mass was palpable on the right side of the pelvis.
Transabdominal ultrasound revealed a left-sided uterus of normal size and with an endometrial thickness of 13 mm: no gestational sac was present. In the right adnexal area, a 7-mm gestational sac, containing a yolk sac and a 2 mm embryo with no detectable fetal heart beat, surrounded by myometrium, were seen. The structure containing the gestational sac did not appear to communicate with the cervical canal and was connected to the uterus by a fibrotic band (Fig. 1) . 2D ultrasound and subsequent 3D ultrasound supported the diagnosis of a left-sided unicornuate uterus with an ectopic pregnancy in a rightsided rudimentary horn. Differential diagnoses included abdominal or tubal pregnancy and bicornuate uterine pregnancy.
Abdominal ultrasound revealed normal kidneys. Beta human chorionic gonadotropin (beta HCG) (5056 UI/l) levels confirmed the presence of an ongoing pregnancy.
Laparoscopic surgery was undertaken after obtaining consent. At the beginning of the procedure, a left-side unicornuate uterus and normal left adnexa were found. The right rudimentary horn was distended by the presence of an ectopic pregnancy and it was connected to the uterus by a 1-cm fibrotic band. The right ovary and fallopian tube were normal ( Fig. 2A) . No active bleeding or free blood in the abdominal cavity was visible. The right ureter was identified and isolated after opening the broad ligament. The right mesosalpinx and utero-ovarian ligament were coagulated and excised. The fibrotic band was coagulated and the rudimentary horn was disconnected from the cervix. The whole rudimentary horn containing the ectopic pregnancy and right fallopian 
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Case Reports in Women's Health j o u r n a l h o m e p a g e : w w w . e l s e v i e r . c o m / l o c a t e / c r w h tube were removed in an endobag through suprapubic laparoscopic access, after performing a 3 cm mini-laparotomy. At discharge, two days later, the patient's serum beta-HCG had declined to 932 UI/l. Levels were monitored every three days until they had fallen to the non-pregnant range after three weeks.
The pathology report confirmed the presence of an ectopic pregnancy in the rudimentary horn. Five months after surgery the patient was diagnosed with a viable six-week uterine pregnancy.
Discussion
Congenital uterine abnormalities are defined as deviations from normal anatomy resulting from embryological anomaly of the Mullerian or paramesonephric ducts. They are benign conditions, with a prevalence of 4-7%. Depending on the type and the degree of anomaly, they may have a profound impact on reproductive outcomes, as they are associated with spontaneous abortion, life-threatening uterine rupture, preterm delivery, fetal malpresentation, increased cesarean section rates and intra-uterine fetal growth restriction. Unicornuate uterus results from the partial or complete failure of development of one of the Müllerian ducts. Partial development of one duct leads to a rudimentary uterine horn, whereas complete absence of the duct leads to an isolated hemi-uterus [3] .
The ESHRE/ESGE classification system allows a categorization of uterine anomalies according to increasing severity of the anatomical deviation [5] . Anomalies are classified into the following main classes, expressing uterine anatomical deviations deriving from the same embryological origin: U0, normal uterus; U1, dysmorphic uterus; U2, septate uterus; U3, bicorporeal uterus; U4, hemiuterus; U5, aplastic uterus; U6, for still unclassified cases. Class U4 includes hemi-uterus, defined as unilateral uterine development with the contralateral part incompletely formed or absent (Fig. 3) . Class U4 is further divided into two sub-classes depending on the presence or not of a functional rudimentary cavity: class U4a or hemi-uterus with a rudimentary (functional) cavity is characterized by the presence of a communicating or non-communicating functional contralateral horn; class U4b or hemi-uterus without a rudimentary (functional) cavity is characterized either by the presence of a non-functional contralateral uterine horn or by aplasia of the contralateral part. Our case was class U4a, as she had a functional cavity, allowing pregnancy.
Hemi-uterus with a rudimentary horn is often associated with other congenital anomalies, such as urinary tract and musculoskeletal malformations; the most frequent is renal agenesis, which affects up to 30% of the patients with Mullerian duct anomalies [6] . Our patient had a normal renal tract.
The reported incidence of rudimentary horn pregnancies varies from 1 per 76,000 pregnancies to 1 per 150,000 [6] . Where an ectopic pregnancy occurs in a non-communicating horn, transperitoneal transmigration of sperm is believed to have occurred [7] . The variation in incidence figures is due to difficulties in diagnosis.
Sonographic criteria for a presumptive diagnosis of rudimentary horn pregnancy were proposed by Tsafrir et al. in 2005 [8] ; (1) a pseudopattern of an asymmetrical bicornuate uterus, (2) absent visual continuity tissue surrounding the gestational sac and the uterine cervix, and (3) the presence of myometrial tissue surrounding the gestational sac. Additionally, hypervascularization typical of placenta accreta may support the diagnosis of rudimentary horn pregnancy. Mavrelos et al. [9] added some further diagnostic features: (1) a single interstitial portion of Fallopian tube in the main uterine body; (2) a gestational sac, mobile and separate from the uterus, surrounded by myometrium; and (3) a vascular pedicle joining the gestational sac to the unicornuate uterus. These criteria help differentiate rudimentary horn pregnancy from tubal pregnancy, where a ring of myometrium surrounding the gestational sac is absent.
In addition, 3D ultrasound (as used in this case) has been shown to be accurate in the diagnosis of uterine malformations, with a good level of agreement with MRI in the classification of the different types based on the ESHRE-ESGE consensus [10] .
Complete laparoscopic removal of a rudimentary horn is always recommended even if the horn communicates with the cervix, whether the woman is pregnant or not [5] . This is to prevent menstrual and pregnancy problems. When a diagnosis of pregnancy in a rudimentary horn is made, immediate surgery is the most commonly recommended intervention because of concerns regarding life-threatening uterine rupture. To conclude, diagnosis and successful management of a case of 5-week ectopic pregnancy in a rudimentary horn are described.
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